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(Gl, G2), (Bl, B2), (Jl, J2)
1 . Gl [6] .
\S This is a r\’esum\’e of our preprint [1] that may eventually appear in some journal with or without the
revision.
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2.1
. $x$ , $y$ , 2
. $U+u,$ $v,$ $w$ . $U$ , $u,$ $v,$ $w$ .
$x=y=z=$ Om . $\delta x=18m$ ,
$\delta y=3m,$ $\delta z=2m$ .
X $U+u$ $v$ . 5 $\mu m$ ,
125 mm, lmm .
2.2
, .
20 cm. 12 $ms^{-1}$ (Gl) 20 $ms^{-1}$ (G2) .
$x=3.5m$ (Gl) 4.0 $m$ (G2) .
, .
$\delta x=\delta y=0.50m$ . 4 $ms^{-1}$ (Bl)
16 $ms^{-1}$ (B2) . $x=12.5m$
$z=0.35m(B1)$ 0.25 $m(B2)$ .
, $x=-2m$ .
$\delta x$ 2.1 $m$ , $\delta z$ 14 $m$ . .
16 $ms^{-1}$ (Jl) 24 $ms^{-1}$ (J2) .
$x=15.5m,$ $y=$ Om, $z=0.40m$.
$v$ 1 $\langle v^{3}\}/\{v^{2}\rangle^{3/2}$ $\langle v^{4}\rangle/\{v^{2}\rangle^{2}$ ,
$0$ 3 . , eddy
[7, 8]. $u$ $\langle u^{3}\}/\langle u^{2}\rangle^{3/2}$




$f_{s}$ , , .
$4\cross 10^{8}$ .
$t$ $u(t)$ $v(t)$ , Taylor $x=-Ut$ , $x$ $u(x)$ $v(x)$
. $u(t)$ $v(t)$ $u(x)$ $v(x)$ .





$1$ : Gl, G2, Bl, B2, Jl, J2 [1]: $U$ ,
$f_{s}$ , $\iota/$ , $\langle\epsilon\rangle$ , Kolmogorov $u_{K}$ , $\langle u^{2}\rangle^{1/2}$ ,
{ $v^{2}\rangle^{1/2}$ , $\langle u^{3}\rangle/\langle u^{2}\rangle^{3/2},$ $\langle v^{3}\rangle/\langle v^{2}\rangle^{3/2}$ , $\langle u^{4}\rangle/\langle\tau\iota^{2}\rangle^{2},$ { $v^{4}\rangle/\{v^{2}\rangle^{2}$ , Kolmogorov $\eta$ , Taylor $\lambda$ ,
$L_{u},$ $L_{v}$ , Reynolds ${\rm Re}_{\lambda}$ .
Gl G2 Bl B2 Jl J2
$U$ $ms^{-1}$ 127521.16 3188 1134 1148 1738
$f$ $kHz$ 40 70 10 60 44 70
$\nu$ $cm^{2}s^{-1}$ 0.143 0142 0142 0.143 0139 0139
$\langle\epsilon\}=15\nu\langle(\partial_{x}v)^{2}\rangle/2$ $m^{2}s^{-3}$ 281 798 0.264 126260 7.52
$u_{K}=(\nu(\epsilon\})^{1/4}$ $ms^{-1}$ 0.0796 0103 0.0440 0116 0.0776 0101
$\langle u^{2}\}^{1/2}$ $ms^{-1}$ 0.696 110 0.582 237 156 234
$\langle v^{2}\}^{1/2}$ $ms^{-1}$ 0.683 106 0.474 196 136 206
$\{u^{3}\}/\{u^{2}\}^{3/2}$ $+0.08$ $+0.06$ $-0.21$ $-0.10$ $-0.04$ $-0.04$
$\{v^{3}\}/\{v^{2}\}^{3/2}$ $-0.01$ $-0.01$ $+0.02$ $-0.01$ $+0.01$ $+0.01$
$\langle u^{4}\rangle/\langle u^{2}\}^{2}$ 300 302 269 269 260 259
$\{v^{4}\rangle/\{v^{2}\}^{2}$ 298 300 305 305 305 306
$\eta=(\nu^{3}/\{\epsilon\rangle)^{1/4}$ cm 0.0180 0.0138 0.0323 0.0123 0.0179 0.0137
$\lambda=[2\langle v^{2}\rangle/\langle(\partial_{x}v)^{2}\}]^{1/2}$ cm 0.597 0.548 135 0.806 121 108
$L_{u}= \int_{k}^{\infty}\langle u(x+r)u(x)\}dr/\langle u^{2}\}$ cm 17517943243.0 128. 124.
$L_{v}= \int_{0}\langle v(x+r)v(x)\rangle dr/\langle v^{2}\rangle$ cm 446 469 689 568 102102
${\rm Re}_{\lambda}=\langle v^{2}\rangle^{1/2}\lambda/\nu$ 285 409 450 1103 1183 1603
3
$R$ . $r(<R)$ $\delta u_{r}^{2}$
$\delta v_{r}^{2}$ , $x_{c}$
$\delta u_{r,R}^{2}(x_{c})=\frac{1}{R-r}\int_{x_{c}-R/2}^{x_{c}+R/2-r}\delta u_{r}^{2}(x)dx$ , $\delta v_{r,R}^{2}(x_{c})=\frac{1}{R-r}\int_{x_{c}-R/2}^{x_{c}+R/2-r}\delta v_{r}^{2}(x)dx$ . (1 )
$\delta u_{r}(x)=u(x+r)-u(x)$ $\delta v_{r}(x)=v(x+r)-v(x)$ 2 .
$u^{2}$ $v^{2}$
$u_{R}^{2}(x_{c})= \frac{1}{R}\int_{x_{c}-R/2}^{x_{c}+R/2}u^{2}(x)dx$ , $v_{R}^{2}(x_{c})= \frac{1}{R}\int_{x_{c}-R/2}^{x_{c}+R/2}v^{2}(x)dx$ . (2)
$R$ , . 2 1-3
.
$R$ , $L_{u}$ . $R\leq 10^{0}L_{u}$
$\langle u(x+R)u(x)\}$ $\langle v(x+R)v(x)\rangle$ $[$ $la, 2a, 3a]$ . $R\simeq 10^{0}L_{u}-10^{2}L_{u}$
. .
$r$ u , 0.01 $L_{u}$ 0.1 $L_{u}$ . $r/L_{u}arrow\infty$
$\delta u_{r,R}^{2}$ , $\delta v_{r,R}^{2}$ $u_{R}^{2},$ $v_{R}^{2}$ .
60
$2$ : Gl, G2, Bl, B2, Jl, J2 $R/L_{u}=10$ $\ln\delta u_{r,R}^{2},$ $\ln\delta\uparrow f_{r,R}^{2},$ $\ln\delta u_{R}^{2}$ ,
$\ln\delta v_{R}^{2}$ [1].
Gl G2 Bl B2 Jl J2
$\ln\delta u_{0.01Lu,R}^{2}$ 015 014 018 015 011 011
$\ln\delta u_{0.1L_{--},R}^{2}$ 016 016 018 018 014 0.14
$\ln u_{R}^{2}$ 0.31 0.32 0.36 0.35 0.25 0.26
$\ln\delta v_{0.01L_{-r},R}^{2}$ 015 014 017 014 012 012
$\ln\delta v_{0.1L_{-}.,R}^{2}$ 016 016 018 017 015 015
$\frac{\ln v_{R}^{2}0..220..230..260..250..200..20}{\text{ ^{}\backslash }\text{ }\ln\delta u_{0.01L_{-},R}^{2}-000+006-004+002-003-006}$
$\ln\delta u_{0.1L_{-},R}^{2}$ $-0.02$ $+0.05$ $+0.00$ $-0.01$ $-0.02$ $-0.04$
$\ln$ $+0.19$ $+0.22$ $+0.14$ $+0.08$ $-0.02$ $-0.00$
$\ln\delta v_{0.01L_{--},R}^{2}$ $-0.01$ $+0.04$ $-0.12$ $-0.07$ $-0.03$ $-0.05$
$\ln\delta v_{0.1L_{-}.,R}^{2}$ $+0.00$ $+0.03$ $-0.06$ $-0.07$ $-0.02$ $-0.07$












300 306 313 302 307
301 307 309 302 298
303 310 295 311 295
300 308 314 304 298
301 304 301 297 303
303 301 297 293 291
$+0.35$ $+0.37$ $+0.37$ $+0.36$ $+0.36$
$+0.29$ $+0.35$ $+0.32$ $+0.31$ $+0.33$
$+0.12$ $-0.03$ $-0.05$ $-0.04$ $-0.03$
$+0.37$ $+0.28$ $+0.30$ $+0.32$ $+0.33$
$+0.49$ $+0.41$ $+0.41$ $+0.50$ $+0.49$
3.1
lb, $2b,$ $3b$ $\ln\delta v_{r,R}^{2}$ $\ln v_{R}^{2}$ $R/\text{ _{}u}$ . $\ln v_{R}^{2}$
:
$\langle(\ln v_{R}^{2}-\langle\ln v_{R}^{2}\rangle)^{2}\rangle^{1/2}$ (3)
$R$ . $R$ .
$\delta v_{r}^{2}$
$v^{2}$ [5, 6]. $\delta u_{r}^{2}$ $u^{2}$
[ 2].
$R/\text{ _{}u}$ $r/\text{ _{}u}$ , $\ln\delta u_{r,R}^{2},$ $\ln\delta v_{r,R}^{2},$ $\ln v_{R}^{2}$
. . $\ln u_{R}^{2}$










$\simeq_{\}}q\Phi\subset Q)qt’;\geq 0.02.\cdot 010$
$10^{0}$ $10^{1}$ $10^{2}$
$R/L_{U}$
$1$ : G2 [1]. $L_{u}$
$r$ $R$ . $(a)\langle u(x+r)u(x)\rangle/\langle u^{2}\rangle$ ,
$\{v(x+r)v(x)\}/\langle v^{2}\},$ $\langle\delta u_{r}^{2}\}/u_{K}^{2}$ . $(b)\ln\delta v_{0.01L_{\tau}.,R}^{2}$
$(\triangle),$ $\ln\delta v_{0.1L.,R}^{2}(\square ),$ $\ln v_{R}^{2}$ $(\bullet$ $)$ . (c)
$\ln\delta v_{0.01L_{u},R}^{2}(\triangle),$ $\ln\delta v_{0.1L_{1},R}^{2}(\square ),$ $\ln v_{R}^{2}(\bullet)$
(d) $v_{R}^{2}(O)$ $\ln v_{R}^{2}$ $(\bullet$ $)$
.




lc, $2c,$ $3c$ $\ln\delta v_{r,R}^{2}$ $\ln v_{R}^{2}$ . $\ln v_{R}^{2}$
:





$R/L_{u}\simeq 10^{0}-10^{2}$ $0$ 3 . $\delta v_{r}^{2}$
$v^{2}$ . , Reynolds
, . $\delta u_{r,R}^{2}$
[ 2].
4 $R/L_{u}=10$ $\ln\delta v_{r,R}^{2}$ $\ln v_{R}^{2}$ .
, .
$u_{R}^{2}$ [ 2].
eddy [\S 2.2] .
Kolmogorov [9]
. Kolmogorov [2] , $r$
$\delta u_{r}^{n}$ . , $R$
$\delta u_{r,R}^{n}$ . Kolmogorov
[10], . [\S 34],
.
3.3
2 $\ln\delta u_{r,R}^{2},$ $\ln\delta v_{r,R}^{2},$ $\ln u_{R}^{2}$ $\ln v_{R}^{2}$ . $\ln\delta v_{r,R}^{2}$
:
$\frac{\langle\ln\delta v_{r,R}^{2}\ln v_{R}^{2}\rangle-\{\ln\delta v_{r,R}^{2}\rangle\langle\ln v_{R}^{2}\rangle}{\langle(\ln\delta v_{r,R}^{2}-\langle\ln\delta v_{r,R}^{2}\rangle)^{2}\rangle^{1/2}\langle(\ln v_{R}^{2}-\langle\ln v_{R}^{2}\rangle)^{2}\rangle^{1/2}}$. (5)
. .
. 1) $\ln u_{R}^{2}$ $\ln v_{R}^{2}$
. 2) $r$ $\ln\delta u_{r,R}^{2}$ $\ln v_{R}^{2}$ . 3)
$r$ $\ln\delta v_{r,R}^{2}$ $\ln v_{R}^{2}$ . $r$





















4: $R/L_{u}=10$ $X_{R}=\ln\delta v_{0.01L.,R}^{2}$
$(\triangle),$ $\ln\delta v_{0.1L_{\tau c},R}^{2}(\square ),$ $\ln v_{R}^{2}$ $(\bullet$ $)$
[1]. $(X_{R}-\{X_{R}\rangle)/\langle(X_{R}-\langle X_{R}\rangle)^{2}\rangle^{1/2}$ .
. (a) G2. (b)
B2. (c) Jl.












$R$ $r$ # ,









$R/\text{ _{}u}\simeq 10^{0}-10^{2}$ , $\{u(x+$
$R)u(x)\rangle$ $\langle v(x+R)v(x)\rangle$ $[$ $la, 2a, 3a]$ .
, . ,
, .
$R/\text{ _{}u}<\sim 10^{0}$ , $\ln\delta v_{r,R}^{2}$ $\ln v_{R}^{2}$ $[$ $lc, 2c, 3c]$ .




$R/\text{ _{}u}>\sim 10^{2}$ , $\langle u(x+R)u(x)\rangle$ $\{v(x+R)v(x)\rangle$ .
$R$ . $R_{*}$ u $\ll$ R$*\ll$ R
. $\delta u_{r,R}^{2},$ $\delta v_{r,R}^{2},$ $u_{R}^{2},$ $v_{R}^{2}$
:
$v_{R}^{2}(x_{c})= \frac{R}{R}*\sum_{n=1}^{R/R_{*}}v_{R_{*}}^{2}(x_{c_{n}})$ . (6)
$x_{c_{n}}$ $n$ .
[5, 12]. ld, $2d,$ $3d$ $v_{R}^{2}$ , $R/L_{u}$
65
. $R/$ i $\iota$ , $Rv_{8}^{2}$
. ,
. $[$ 13 $]$ .
4
, .
$R$ , $rl$ $\delta u_{r,R}^{2}$ ,
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